B RRPBASOR By S o 45 Uk 3

Silke Schmidt

https://doi.org/10.1289/EHP6249-zh

XU A(BPA) A fiE /& B R ) 4 73 i 484 (EDC). ' I T1E
WS AN LLORL A 2R O KA, YrE A
N CEHUEIF BPA KR EMEZ &GRS, WX
By S(BPS), ik #F&i&1:. BPS il BPA th[A]H 4 Fl 1
Wt AN e AR I RSN, N T R IR LR R AT R
Mo (AEH@EFEE) Environmental Health Perspectives
BT R AR I — U782 GRS, B AR (1 A ReiE I Je ik
WX e th 54

AT 50N DR AE 25 4 N 288 7 Ik A B A 2 8 T BPA
A BPS, KILHTH L5 Re TG ot e k. 1x 5 AT
(PAT LB & — 8, 7RSI R 5 44 5 1 B R 4
FEARELALLIK) (BPA) FIE L) (BPS) i JEWHE & 5 70t .

&

P

5085k i A L TG 7] - SCH HTMLSZREARED https://doi.org/10.1289/EHP6249-zh.

B2 WA, AFERERG 48 /TN, TPEIRIK
HiFES BPS [T 43 H (6.9%) =i T BPAQ.7%) -
I, ARANARE BPS B BPA /b X6 N fi A TR 52
Wi, [K4 BPS 4 BPA —FEEAT /- som R, i B
BT 2 AR I B 0 A Be 5 MR ks & . +°

AT AT G HE BEWHEIRNHEE, " R XHEEHR,
Tty BT BT /K BE K %% (Stockholm University ) Hdg 55 2 %
Z#% Jonathan Martin #t. “U7yH 572 BPS [B12] 7k
We, I HAERE ErTREEL BPA B/h, HXIFAE®WEE
A EBAE] g RN R, RO /D 1) BPS #Ef#ERE. 7 P
it 3K 6 55 IR 1)1 4 75— ORI KU VRAl i 78, Martin
AL

FH AR ER A MSCHR iA Jhy  N AR 24 o 2 3 1) — /N WU, A P ISCER Do L B e e e 8 B IS R I AE — S, ISR
MR L, IR MR 7 — RSB B ISR . ®'° B fr: © iStockphoto/Juanmonino.

(IR R E)

024004-1

128(2) 64 2020


https://doi.org/10.1289/EHP6249-zh
https://doi.org/10.1289/EHP6249-zh

LB,  Martin FIf1 &35 %, LRl KT 55
BRMEBE R A S Jiaying Liu, fE—UiH 6 4 B HES 5EHK
WEFCHRFRS, R JRX BPA WIS 5 B0 S 7E AR DG B (1B [ b ik
BRBEK. EFEMEEEZ G, R FTHEILT BPA T 2
RN RV, FLS5FE 1 G PNATA#)
BPA /K F. MItbZ T, H—HZ 55 24 /N ERR TR

& BPA.
AR IR e sE R Liu Il Martin %% 7 BPS, —#P#k

AR WL BPA B, 7T BT AR 5 A RS B4R
Mk 8 HAWE R HE—TESEE. Nk, " AEKHY 1
AN 5 R — X LSRR AR L — 2 ) S A SR A A AT
T BPS kil [FIRER/INFEA ROV FUR I, R R AE 4
VIS5 IR 1 BPS 7KV i T HERT AN AR 51 . 11

“PRILFTHRI, X2 —IUER BPS n] L% N Rk
5T, "EE R PR (Tufts University) P43 2% 58 Ana Soto
Yo P Vs 19 N2 7E R HEH BPS, ER T Rk
# T BPS fIHE EDC [MEZ M. “ibFh 7 viid, ZFh#ER
B BN, XA G TR R, R
MARLETE & I FINE Y 2 B Wl 54l i N . Soto
W Z 5XBHIT

BT ) — OS2 7 EE T H IR BPS A1 BPA #EA74%
RN, BT EEARE IR S ALl © 528
IR —E, O BN ST B TR RS e, IR
4524 )5 4B B e () BPS KZ7E BPA 1 250 . &5 25 [E %
HMPR2=Ft (National Veterinary School of Toulouse) [4E#E
ZEHHZ Véronique Gayrard, {8 IRCHIE—1EFINA, 1E
T AYORL 245 h T BPS AR BPA AT RE RN A SR ER
TEHEAL G R . XU AT IR LR, RO e
S A R AR A A R R B A, " A S5 0h I
SR AT AL Gayrard Who 2RI, PIIUART FLES SR T %)
BPA G EATHBN /1 F 0 s (B B, i AR

N

o

10.

1.

12.

13.

. Liu J, Martin JW. 2019. Comparison of bisphenol A and bisphenol S percutane-

ous absorption and biotransformation. Environ Health Perspect 127(6):67008,
PMID: 31199677, https://doi.org/10.1289/EHP5044.

. Rochester JR, Bolden AL. 2015. Bisphenol S and F: a systematic review and

comparison of the hormonal activity of bisphenol A substitutes. Environ
Health Perspect 123(7):643-650, PMID: 25775505, https://doi.org/10.1289/ehp.
1408989.

. Matthews JB, Twomey K, Zacharewski TR. 2001. In vitro and in vivo interac-

tions of bisphenol A and its metabolite, bisphenol A glucuronide, with estro-
gen receptors o and B. Chem Res Toxicol 14(2):149-157, PMID: 11258963,
https://doi.org/10.1021/tx0001833.

. Snyder RW, Maness SC, Gaido KW, Welsch F, Sumner SC, Fennell TR. 2000.

Metabolism and disposition of bisphenol A in female rats. Toxicol Appl
Pharmacol 168(3):225-234, PMID: 11042095, https://doi.org/10.1006/taap.2000.9051.

. Liu J, Martin JW. 2017. Prolonged exposure to bisphenol A from single der-

mal contact events. Environ Sci Technol 51(17):9940-9949, PMID: 28759207,
https://doi.org/10.1021/acs.est.7b03093.

. Bjornsdotter MK, de Boer J, Ballesteros-Gomez A. 2017. Bisphenol A and

replacements in thermal paper: a review. Chemosphere 182:691-706, PMID:
28528315, https://doi.org/10.1016/j.chemosphere.2017.05.070.

. Liao C, Liu F, Kannan K. 2012. Bisphenol S, a new bisphenol analogue, in paper

products and currency bills and its association with bisphenol A residues.
Environ Sci Technol 46(12):6515-6522, PMID: 22591511, https://doi.org/10.1021/
€s300876n.

. Hormann AM, vom Saal FS, Nagel SC, Stahlhut RW, Moyer CL, Ellersieck MR,

et al. 2014. Holding thermal receipt paper and eating food after using hand san-
itizer results in high serum bioactive and urine total levels of bisphenol A
(BPA). PLoS One 9(10):e110509, PMID: 25337790, https://doi.org/10.1371/journal.
pone.0110509.

Liu J, Wattar N, Field CJ, Dinu I, Dewey D, Martin JW, et al. 2018. Exposure
and dietary sources of bisphenol A (BPA) and BPA-alternatives among moth-
ers in the APrON cohort study. Environ Int 119:319-326, PMID: 29990952,
https://doi.org/10.1016/j.envint.2018.07.001.

Russo G, Barbato F, Grumetto L. 2017. Monitoring of bisphenol A and bisphe-
nol S in thermal paper receipts from the Italian market and estimated trans-
dermal human intake: a pilot study. Sci Total Environ 599-600:68-75, PMID:
28463702, https://doi.org/10.1016/j.scitotenv.2017.04.192.

Thayer KA, Taylor KW, Garantziotis S, Schurman SH, Kissling GE, Hunt D, et al.
2016. Bisphenol A, bisphenol S, and 4-hydroxyphenyl 4-isoprooxyphenylsul-
fone (BPSIP) in urine and blood of cashiers. Environ Health Perspect
124(4):437-444, PMID: 26309242, https://doi.org/10.1289/ehp.1409427.

Ndaw S, Remy A, Denis F, Marsan P, Jargot D, Robert A. 2018. Occupational
exposure of cashiers to bisphenol S via thermal paper. Toxicol Lett 298:106—
111, PMID: 29800715, https://doi.org/10.1016/j.toxlet.2018.05.026.

14. Gayrard V, Lacroix MZ, Grandin FC, Collet SH, Mila H, Viguié C, et al. 2019. Oral

systemic bioavailability of bisphenol A and bisphenol S in pigs. Environ Health
Perspect 127(7):77005, PMID: 31313948, https://doi.org/10.1289/EHP4599.

15. Kararli TT. 1995. Comparison of the gastrointestinal anatomy, physiology, and bio-
Liu 4578, BPS BOZAMUR TR 2. X Rk chemistry of humans and commonly used laboratory animals. Biopharm Drug
2 A 2 H > T (1 Mo £ S Dispos 16(5):351-380, PMID: 8527686, https://doi.org/10.1002/bdd.2510160502.
%ﬁ{z%ﬁ%%ﬁ‘]ﬁﬁhmﬁ%;ﬂﬁ, j‘j bﬁl]ﬁ‘k%’é‘% 16. Oh J, Choi JW, Ahn YA, Kim S. 2018. Pharmacokinetics of bisphenol S in
TR AT RE AL T . b, humans after single oral administration. Environ Int 112:127-133, PMID:
29272776, https://doi.org/10.1016/j.envint.2017.11.020.
silke Schmidt, 81, JifE i e 2 M 22 0dh iy, & 185 Fl2. 17. Karrer C Roiss T, von [_Soetz_ N, Gramec Skledar _D, _Peterlin Maéié_ L,
(i B FIFR 457 T R 3 Hungerbiihler K. 2018. Physiologically based pharmacokinetic (PBPK) modeling
of the bisphenols BPA, BPS, BPF, and BPAF with new experimental metabolic
parameters: comparing the pharmacokinetic behavior of BPA with its substi-
References tutes. Environ Health Perspect 126(7):077002, PMID: 29995627, https://doi.org/10.
1. Schug TT, Johnson AF, Birnbaum LS, Colborn T, Guillette LJ, Crews DP, et al. 1289/EHP2739.
2016. Minireview: endocrine disruptors: past lessons and future directions.  18. Liao C, Kannan K. 2011. High levels of bisphenol A in paper currencies from
Mol Endocrinol 30(8):833-847, PMID: 27477640, https://doi.org/10.1210/me. several countries, and implications for dermal exposure. Environ Sci Technol
2016-1096. 45(16):6761-6768, PMID: 21744851, https://doi.org/10.1021/es200977t.
(RS RRRE) 024004-2 128(2) 6/ 2020


https://www.ncbi.nlm.nih.gov/pubmed/27477640
https://doi.org/10.1210/me.2016-1096
https://doi.org/10.1210/me.2016-1096
https://www.ncbi.nlm.nih.gov/pubmed/31199677
https://doi.org/10.1289/EHP5044
https://www.ncbi.nlm.nih.gov/pubmed/25775505
https://doi.org/10.1289/ehp.1408989
https://doi.org/10.1289/ehp.1408989
https://www.ncbi.nlm.nih.gov/pubmed/11258963
https://doi.org/10.1021/tx0001833
https://www.ncbi.nlm.nih.gov/pubmed/11042095
https://doi.org/10.1006/taap.2000.9051
https://www.ncbi.nlm.nih.gov/pubmed/28759207
https://doi.org/10.1021/acs.est.7b03093
https://www.ncbi.nlm.nih.gov/pubmed/28528315
https://doi.org/10.1016/j.chemosphere.2017.05.070
https://www.ncbi.nlm.nih.gov/pubmed/22591511
https://doi.org/10.1021/es300876n
https://doi.org/10.1021/es300876n
https://www.ncbi.nlm.nih.gov/pubmed/25337790
https://doi.org/10.1371/journal.pone.0110509
https://doi.org/10.1371/journal.pone.0110509
https://www.ncbi.nlm.nih.gov/pubmed/29990952
https://doi.org/10.1016/j.envint.2018.07.001
https://www.ncbi.nlm.nih.gov/pubmed/28463702
https://doi.org/10.1016/j.scitotenv.2017.04.192
https://www.ncbi.nlm.nih.gov/pubmed/26309242
https://doi.org/10.1289/ehp.1409427
https://www.ncbi.nlm.nih.gov/pubmed/29800715
https://doi.org/10.1016/j.toxlet.2018.05.026
https://www.ncbi.nlm.nih.gov/pubmed/31313948
https://doi.org/10.1289/EHP4599
https://www.ncbi.nlm.nih.gov/pubmed/8527686
https://doi.org/10.1002/bdd.2510160502
https://www.ncbi.nlm.nih.gov/pubmed/29272776
https://doi.org/10.1016/j.envint.2017.11.020
https://www.ncbi.nlm.nih.gov/pubmed/29995627
https://doi.org/10.1289/EHP2739
https://doi.org/10.1289/EHP2739
https://www.ncbi.nlm.nih.gov/pubmed/21744851
https://doi.org/10.1021/es200977t

	皮肤吸收双酚类物质的新证据
	References


